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  ໊ඟﻣﺎن ﭘﺰﺷਔﯽ ﻋ࢖ﻮم دا஺ه
  ﭘﺰﺷﻜﻲداﻧﺸﻜﺪه 
  
  ﺗﺨﺼﺼﻲ رﺷﺘﻪ ﺑﺎﻛﺘﺮي ﺷﻨﺎﺳﻲ ﭘﺰﺷﻜﻲﭘﺎﻳﺎن ﻧﺎﻣﻪ ﻣﻘﻄﻊ دﻛﺘﺮي 
  
  : ﻋﻨﻮان
 
   B&Axqo، ﺣﻀﻮر اﻓﻼﻛﺲ ﭘﻤﭗ  63& 53Kpmoﻫﺎي ﭘﻮرﻳﻦژن ﺑﺮرﺳﻲ ﺳﻄﺢ ﺑﻴﺎن 
ﺑﺎﻟﻴﻨﻲ ﻛﻠﺒﺴﻴﻼ ﭘﻨﻮﻣﻮﻧﻴﻪ ﻣﻘﺎوم ﺑﻪ ﭼﻨﺪ دارو در ﻫﺎي ﻫﺎي ﻛﺎرﺑﺎﭘﻨﻤﺎز در اﻳﺰوﻟﻪو آﻧﺰﻳﻢ
  ﻛﺮﻣﺎن
  
  ﺳﻤﻴﻪ ﻛﻴﺎﺋﻲﺗﻮﺳﻂ: 
 
  ﻛﻼﻧﺘﺮ ﻧﻴﺴﺘﺎﻧﻜﻲدﻛﺘﺮ داود  -دﻛﺘﺮ ﻣﺤﻤﺪ ﻣﺮادي  :راﻫﻨﻤﺎ ﺘﺎداﺳ
  
 7931ـ  8931ﺳﺎل ﺗﺤﺼﻴﻠﻲ:   
  
 
 
 
  
  ﭼﻜﻴﺪه
و آﻧﺰﻳﻢ ﻫﺎي  B&Axqo، ﺣﻀﻮر اﻓﻼﻛﺲ ﭘﻤﭗ  63&53Kpmoﭘﻮرﻳﻦ ﻫﺎي ژن ﺑﺮرﺳﻲ ﺳﻄﺢ ﺑﻴﺎن 
  ﺑﻪ ﭼﻨﺪ دارو در ﻛﺮﻣﺎنﻛﺎرﺑﺎﭘﻨﻤﺎز در اﻳﺰوﻟﻪ ﻫﺎي ﺑﺎﻟﻴﻨﻲ ﻛﻠﺒﺴﻴﻼ ﭘﻨﻮﻣﻮﻧﻴﻪ ﻣﻘﺎوم 
. ﻣﻘﺎوﻣﺖ ﺑﻪ ﻛﺎرﺑﺎﭘﻨﻢ ﻧﻪ ﺗﻨﻬﺎ از اﺳﺖﻛﻠﺒﺴﻴﻼ ﭘﻨﻮﻣﻮﻧﻴﻪ ﻣﻘﺎوم ﺑﻪ ﻛﺎرﺑﺎﭘﻨﻢ در ﺳﺮاﺳﺮ ﺟﻬﺎن در ﺣﺎل اﻓﺰاﻳﺶ   ﻣﻘﺪﻣﻪ:
ﻫﺎي ﮔﻴﺮد، ﺑﻠﻜﻪ ﺗﻐﻴﻴﺮ در ﻣﻴﺰان ﻧﻔﻮذﭘﺬﻳﺮي ﺳﻠﻮل از ﻃﺮﻳﻖ وﺟﻮد ﻧﻘﺺ در ﭘﺮوﺗﺌﻴﻦﻫﺎي ﻛﺎرﺑﺎﭘﻨﻤﺎز ﺻﻮرت ﻣﻲﻃﺮﻳﻖ آﻧﺰﻳﻢ
  آﻳﺪ. ﺑﻮﺟﻮد ﻣﻲ 63KpmOو  53KpmOﻏﺸﺎء ﺧﺎرﺟﻲ ﻣﺎﻧﻨﺪ 
از ﺑﻴﻤﺎران ﺑﺴﺘﺮي ﺷﺪه  79ﺗﺎ آذر  59اﻳﺰوﻟﻪ ﺑﺎﻟﻴﻨﻲ ﻛﻠﺒﺴﻴﻼ ﭘﻨﻮﻣﻮﻧﻴﻪ از ﺑﻬﻤﻦ  571در اﻳﻦ ﻣﻄﺎﻟﻌﻪ،  ﻫﺎ:ﻣﻮاد و روش
ﺗﻮﺳﻂ  CpmAﻫﺎي ﺗﻮﻟﻴﺪ ﻛﻨﻨﺪه ﺑﺘﺎﻻﻛﺘﺎﻣﺎزﻫﺎي وﺳﻴﻊ اﻟﻄﻴﻒ، ﻛﺎرﺑﺎﭘﻨﻤﺎز و آوري ﮔﺮدﻳﺪ. اﻳﺰوﻟﻪدر ﺷﻬﺮ ﻛﺮﻣﺎن ﺟﻤﻊ
 ANRr S61، B&Axqoﻫﺎي ﭘﻤﭗﻫﺎي ﻣﻘﺎوﻣﺖ ﺷﺎﻣﻞ اﻓﻼﻛﺲﻣﻮرد ﺷﻨﺎﺳﺎﻳﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ. ﺳﺎﻳﺮ ژنﻫﺎي ﻓﻨﻮﺗﻴﭙﻲ ﺗﺴﺖ
ﻫﺎي ﻣﻘﺎوم ﺑﻪ ﻛﺎرﺑﺎﭘﻨﻢ، ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ. در ﻣﻴﺎن اﻳﺰوﻟﻪ RCPاز ﻃﺮﻳﻖ  MDNalbو  Cpma، sLBSEﻣﺘﻴﻼز،  
ﻣﻮرد  gnicneuqes-RCPﺗﻌﻴﻴﻦ و ﻫﻤﭽﻨﻴﻦ آﻧﻬﺎ از ﻟﺤﺎظ ﺑﺮرﺳﻲ ﺟﻬﺶ ﺗﻮﺳﻂ  RCPﻫﺎ از ﻃﺮﻳﻖ ﭘﻮرﻳﻦ ﺣﻀﻮر ژن
  RCP-emiT-laeRqﺑﻪ ﺗﺮﺗﻴﺐ ﺑﺎ اﺳﺘﻔﺎده از 63&53Kpmoﻫﺎي ﭘﻮرﻳﻦ ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ، ﺳﭙﺲ ﺳﻄﺢ ﺑﻴﺎن در ژن
  ﺗﻌﻴﻴﻦ ﺷﺪ.  TSLMو  RCP-CIREﺑﺎ اﺳﺘﻔﺎده از  MDNalbﻫﺎي داراي ژن ﺗﻌﻴﻴﻦ ﺷﺪ. ﺗﺎﻳﭙﻴﻨﮓ ﻣﻮﻟﻜﻮﻟﻲ اﻳﺰوﻟﻪ
 ,METalb AXOalb ,VHSalb ,M-XTCalb ,MDNalbﻫﺎي ﻣﻘﺎوﻣﺖ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻜﻲ ﻣﻮرد ﺑﺮرﺳﻲ ﺷﺎﻣﻞﺷﻴﻮع ژن ﻧﺘﺎﻳﺞ:
، 83%(12/7، )86%(83/9)در ﺑﻪ ﺗﺮﺗﻴﺐ Bxqo/Axqoو  Amra,Ctmr،  XOFalb ,TCAalb , CCAalb، YMCalb
 46 (63/6، )%01%( 5/7، )2%(1/1) ،1( 1/5، )%1( 1/5، )%2( 3/1، )%5( 7/8،  )%73%(12/1،  )89%(65، )27%(14/1)
% ﺗﻮﻟﻴﺪ 45/45ﻫﺎ ﺑﻪ ﻛﺎرﺑﺎﭘﻨﻢ ﻣﻘﺎوم ﺑﻮده و ﻧﻴﺰ % از اﻳﺰوﻟﻪ 52/41 ﻛﻼﺗﺮﺗﻴﺐ ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪ. ﻫﺎ ﺑﻪ از اﻳﺰوﻟﻪ 43(91/4و )%
%( و در 14اﻳﺰوﻟﻪ ﻣﻘﺎوم ﺑﻪ ﻛﺎرﺑﺎﭘﻨﻢ ) 81در  53Kpmoﺑﻮدﻧﺪ. در اﻳﻦ ﻣﻄﺎﻟﻌﻪ، ﺣﻀﻮر ﺟﻬﺶ در ژن ﭘﻮرﻳﻦ  MDNﻛﻨﻨﺪه 
-TRqﻫﺎ ﺑﺮاي ﺑﺮرﺳﻲ %( دﻳﺪه ﺷﺪ، ﺑﻨﺎﺑﺮاﻳﻦ اﻳﻦ دﺳﺘﻪ از اﻳﺰوﻟﻪ43اﻳﺰوﻟﻪ ﻣﻘﺎوم ﺑﻪ ﻛﺎرﺑﺎﭘﻨﻢ ) 51در  63Kpmoژن ﭘﻮرﻳﻦ 
ﻫﺎي % از اﻳﺰوﻟﻪ 11/63در  63&63Kpmoﻫﺎي اي از ﻫﺮ دو ژن ﭘﻮرﻳﻦﺑﻴﺎن ﻛﺎﻫﺶ ﻳﺎﻓﺘﻪ در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﻧﺸﺪﻧﺪ. RCP
ﺑﻪ ﺗﻨﻬﺎﻳﻲ   63Kpmoو  53Kpmoﻫﺎي م از ژن ﭘﻮرﻳﻦﻣﻘﺎوم ﺑﻪ ﻛﺎرﺑﺎﭘﻨﻢ دﻳﺪه ﺷﺪ، در ﺻﻮرﺗﻴﻜﻪ ﻛﺎﻫﺶ ﺑﻴﺎن در ﻫﺮ ﻛﺪا
ﻛﻼﺳﺘﺮ  7، RCP-CIREﺑﺎ اﺳﺘﻔﺎده از ﺗﺎﻳﭙﻴﻨﮓ  MDNalbﻫﺎي داراي ژن %  ﺗﻌﻴﻴﻦ ﺷﺪ. در ﻣﻴﺎن اﻳﺰوﻟﻪ32و  4ﺑﻪ ﺗﺮﺗﻴﺐ %
، 043، 862، 34ﻫﺎي %( داراي ﺳﻜﺎﻧﺲ ﺗﺎﻳﭗ 12/41اﻳﺰوﻟﻪ ﻛﻠﺒﺴﻴﻼ ﭘﻨﻮﻣﻮﻧﻴﻪ ) 73 ﺳﻴﻨﮕﻠﺘﻮن ﻧﺸﺎن داده ﺷﺪ. 4( و G-A)
ﻫﺎي در ﻃﻮل ﺳﺎل 862و  و ﺳﻜﺎﻧﺲ ﺗﺎﻳﭗ  5102در ﺳﺎل   34ﻫﺎي ﺑﻮدﻧﺪ. ﺳﻜﺎﻧﺲ ﺗﺎﻳﭗ  MDNalbداراي ژن  61و  741
  .ﮔﺰارش ﺷﺪﺷﺎﻳﻌﺘﺮﻳﻦ ﺳﻜﺎﻧﺲ ﺗﺎﻳﭗ  MDNalbژن ﻫﺎي داراي در ﻣﻴﺎن اﻳﺰوﻟﻪ  7102ﺗﺎ  6102
- ﺑﻪ اﻧﺘﺸﺎر اﻳﻦ ﺑﺎﻛﺘﺮي در ﺳﻴﺴﺘﻢ MDNﻫﺎي ﻣﺨﺘﻠﻒ از ﻛﻠﺒﺴﻴﻼ ﭘﻨﻮﻣﻮﻧﻴﻪ داراي : ﺷﻴﻮع ﻛﻠﻮن ﺗﺎﻳﭗﮔﻴﺮيﻧﺘﻴﺠﻪ
ﻫﺎي ﻣﻘﺎوﻣﺖ ﻧﻘﺶ ﺑﺴﺰاﻳﻲ در ﭘﻴﺸﮕﻴﺮي و ﻛﻨﺪ. ﺑﻨﺎﺑﺮاﻳﻦ ﺗﺎﻳﭙﻴﻨﮓ ﻣﻮﻟﻜﻮﻟﻲ و ﺷﻨﺎﺳﺎﻳﻲ ژنﻫﺎي درﻣﺎﻧﻲ ﻛﻤﻚ زﻳﺎدي ﻣﻲ
  .ﻛﻨﺪﻫﺎي ﻣﻘﺎوم ﺑﻪ ﭼﻨﺪ دارو را اﻳﺠﺎد ﻣﻲﻛﻨﺘﺮل ﻋﻔﻮﻧﺖ از ﻃﺮﻳﻖ ﻣﺤﺪود ﻛﺮدن اﻧﺘﺸﺎر اﻳﺰوﻟﻪ
و  RCP-CIRE، MDNalbﻣﺘﻴﻼز،   ANRr S61، BAxqo، 63& 53Kpmoﻛﻠﺒﺴﻴﻼ ﭘﻨﻮﻣﻮﻧﻴﻪ، : ﻛﻠﻤﺎت ﻛﻠﻴﺪي
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Evalution of expression level of porins ompK35& 36 genes, the presence of efflux 
pumps oqxA&B and carbapenemase enzymes in multi drug resistant isolates of 
Klebsiella pneumoniae in Kerman 
 
Abstract 
Background: multi drug resistant producing Klebsiella pneumoniae is increasing 
worldwide. Carbapenem resistance (CR) has been attributed not only to production of 
carbapenemases but also to permeability barriers due to outer membrane proteins (OmpK35 
and OmpK36) disruption. 
Method: In this study, 175 non-repetitive clinical isolates of K. pneumoniae were collected 
from hospitalized patients over February 2015 to November 2017 in Kerman, Iran. ESBL, 
AmpC, carbapenemase producing isolates were recognized by phenotypic methods. The 
resistance genes including efflux pumps oqxA/B, 16S rRNA methylase, ESBL, ampC and 
blaNDM were detected by PCR-sequencing method. For Carbapenem resistance K. pneumoniae 
isolates, the genotypic analysis of the presence of the outer membrane protein genes was 
determined by PCR, and also the presence of the mutations in protein genes was detected by 
PCR-sequencing method, followed by qReal Time -PCR to determine and quantify ompK35 
and ompK36 gene expression. Molecular typing was performed by ERIC-PCR and multilocus 
sequence typing (MLST) methods among blaNDM-positive isolates.  
Result: Antibiotic resistance genes,  blaNDM, blaCTX-M, blaSHV, blaOXA, blaTEM, blaCMY, 
blaACC , blaACT, blaFOX, rmtC,armA and oqxA/oqxB, were detected in 31 (21.1%), 98 (56%), 
72 (41.1%), 38 (21.7%), 68 (38.9%), 5 (7.8%), 1 (1.5%), 1 (1.5%), 2 (3.1%), 10 (5.7%), 2 
(1.1%), 64 (36.6%) and 34 (19.4%) of isolates, respectively. 25.14% of our isolates were 
carbapenem resistant, and 54.54% of them were NDM producers. Our results revealed the 
presence of mutations (stop codon) of ompK35 gene among 18/44 CR isolates (41%) and 
ompK36 gene among 15/44 CR isolates (34%), so these isolates were ignored for qRT-PCR 
analysis. Reduced expression of both ompK35 and ompK36 was detected in (11.36%) of CR-
KP isolates, while reduced expression of ompK35 or ompK36 alone was found in (4%) and 
(23%) respectively.  ERIC-PCR represented seven clusters (A-G) plus 4 singletons among 
blaNDM -positive isolates. Thirty seven (21.14%) of isolates along with sequence types (STs); 
ST43, ST268, ST340, ST392, ST147 and ST16 were harbored blaNDM. Sequence type 43 in 
2015 and ST268 during 2016-2017 were the most frequent STs among NDM-positive 
isolates. 
Conclusion: The outbreak of various clones of NDM-producing K. pneumoniae can 
contribute to increase the rate of spread of them in health-care settings. Therefore, molecular 
typing and detection of resistance genes have an important role in preventing and controlling 
infection by limiting the dissemination of multidrug resistant isolates. 
Key words: Klebsiella pneumonia, ompK35& 36, oqxA/B, 16S rRNA methylase, blaNDM, 
ERIC-PCR, ST. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Kerman University of Medical Sciences 
 
Faculty of Medicine 
 
In Partial Fulfillment of the Requirements for the Degree (PhD) 
 
 
Title: 
Evalution  of expression level of  the ompK35&36 porin genes , the presence 
of efflux pumps oqxA&B genes and carbapenemase enzymes in multidrug 
resistant isolates of Klebsiella pneumoniae in Kerman 
 
 
By:  
Somayeh Kiaei 
 
Supervisors: 
1- Dr. Mohammad Moradi 
2- Dr. Davood Kalantar-Neyestanaki 
 
Year: 
 2019 
 
